Comprehensive mapping of a novel NS1 epitope conserved in flaviviruses within the Japanese encephalitis virus serocomplex.
Nonstructural protein-1 (NS1) of the Japanese encephalitis virus (JEV) is an immunogenic protein that is a potential candidate for the development of vaccines and diagnostic reagents. NS1 is known to be more specific than the E protein in serological testing of flavivirus infections. However, NS1 exhibits cross-reactivity among flaviviruses even within the same genus and more so within a serocomplex. However, the cross-reactive epitopes on JEV NS1 are poorly characterized. The present study describes the full mapping of a linear B-cell epitope that is common and specific to the JEV serocomplex of Flaviviridae. We generated an NS1-specific monoclonal antibody that cross-reacts with the West Nile virus (WNV) NS1 protein by immunizing mice with recombinant JEV NS1. For epitope mapping, 51 partially overlapping peptides spanning the entire NS1 protein were expressed with a glutathione S-transferase (GST) tag and screened using monoclonal antibodies. Two linear epitope-containing peptides were identified using enzyme-linked immunosorbent assay (ELISA). By sequentially removing amino acid residues from the carboxy and amino terminal of peptides, we successfully identified the smallest unit of the linear epitope required to react with the monoclonal antibody. The linear epitope was located in amino acids residues ²²⁷ETHTLW²³². Furthermore, results of the sequence alignment revealed that the epitope was highly conserved among JEV strains. Notably, the epitope is highly conserved among viruses of the JEV serocomplex. Furthermore, the homologous regions on NS1 proteins from dengue viruses showed no cross-reactivity with the monoclonal antibodies. The epitope was recognized by antisera against the WNV but not against the dengue virus. This novel JEV serocomplex-specific linear B-cell epitope of NS1 would be helpful in the development of new vaccines and diagnostic assays.